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Blodiesel
Bicdiesel from algae " Solvents used to separate

High oil prices and advances in biotech over the past -j sugar fromoil; solvents
decade have refueled the algae biofuel race. then evaporate
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Overview

o Specifications
Flow Analysis
Construction
Lighting

CO2 Introduction
o Cost Estimations

> O

o Current Status

MetricNo. [NeedsNo. |  OurMetris ~|Importance|
1 [ [vimiedenergympwt | |
2 | |cepableofmicroalgalcultvation | |
3 | [obervable/displaycapable | |
4 | |unformNutrientDistribution | |
5 [ [winmaldesdwoume | |
n_ Maximum efficiency of light utilization _
7 | |controllablelgntintensty | |
8 | |awfcelughtsowce | |
“_ Uniform light distribution _
10 | |ughtsource mustcomply with relevant standards/codes | |
_ Carbon Dioxide introduction system _
_ 12 | |[controlableCarbondioxdefow | |
B3 | [co2flowpromotes medumeirculation | |
_— Control Sensors (PH,CO,Nitrate etc) _
15 | |vsualappet |
_ 16 | scelabwy 0000000000000 |
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| Units
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C0O2 Saturation o In order to-saturate a fluid with

CO2 efficiently, two criteria
HOW SODA FOUNTAINS WORK must be met:
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Design Logic:

o In order to-minimize CO2 waste, the system- -«
must be sealed with as-little air.gap as possible < '-
at the top to promote the saturation of gas' - - -
Into the tank water

o The circulation system must use as little gas as
possible while still maintaining a functional
circulation velocity

o The continuous nature of the system allows it
to be filled as it Is also drained, which should
help limit gas pressure build up.
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Flow Analysis ]
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Figure 5 40: The liguid circulation velocity calculation procedure. Algorithm for
the simultaneous calculation of various gas holdups and the riser
superficial liquid velocity for a given reactor geometry and gas flow.
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Computations

TK Solver

figure 540 Flowchart
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O2/Introduction s
a Food Grade CO2 Cylinde
o Regulator

o Sparger

a Valves, Pipes, Misc. Fittings




Initial Designs




Concentric Design

If the sparger IS aboa\}e;//
Inlet, it will generate.
dead spot underr)e/ath It!



FloXpress Simulations
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In this step you look at resultant velocity
trajectories,

Velocity Plot
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| essons Learned From Flow Simulation s

s Bottom slots (may) allow gas into the down: . '«
come

o A flatter bottom with concave corners is more - -
efficient

o A guided lid surface may help redirect
momentum out of the riser downward and thus
promote circulation



New Design
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This system (referred to-as-
Premix tank water with gas 2ySer pump)-Vv v\ﬂ"»ulc be
and use an auto - -siphon able to-generate a higher
mechanism to circulate the circulation force without
fluid using a separate pump
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Steps in Choosing=Light

2 Determine-the major pigments in-the algae < < =
strain

o Choose a light type that emits waveleng
be absorbed by previous pigments

o Choose light array that fits our needs and
design



\Wavelengths ana Pigments: =

=+ Different algae a un(.l Nts abs 1!,50rndfru vavelengths .-
of light based on their-types of pigments: « -

a Chlorophyll -a o all plants, algae,-and cyanobacteria -«
(bacteria that get energy from igh

o Chlorophyll -b 6 green algae and land plants
o Carotenoids 0 all plants and algae

o Phycoerythrin 0 red algae

o Phycocyanin 0 cyanobacteria

1
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What type -‘Are We Working\With? =

o \We do not know vet - |

cDoesnot ‘really matt
o \WWant the reactor to be very versatile

o Assume all types



So, What Are-We-Going to Ro?s -

ADIC

wavelenagth é

o Use very low power

: RBG LEL %
x> Customizable-to any visible = /

- Cheap
a Program with Arduino



